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ABSTRACT

In 2018 the MaricopaCounty Air Quality DepartmeCAQD) Air Monitoring Division (AMD)
successfully opeeattarobustair quality surveillance system that monitored for regulated ambient air
pollutantsas per40 CFR Parts 5nd 58 This 2018 Air Monitoring Network Plan (ANP)
documents how th&ystem performed duri@@18 The air monitoringataproducedare intended

for regulatory compliance determinatiegardingixregulated ambient air pollutakisown as the

ocr it er i.&xcpppwheraiotharwide sated, each monitor meets the requirer@riis Bf

Part 58 Subpart GAppendicesBAC, D, and Ewhere applicable.

The plancoverschangesnadeto theair monitoring networkn 2018 and it provides supporting
information for those changesin 2018 there were noequestwaivers from air omitoring

regulatioo. The MCAQD i nforms personnel at the Envir
(EPA R9) office of any significaiatta ollection interruptionsnmediately.

During2018 somenotable accomplishmentsre:

1 working with the City of Phoenix on a significant upgrattes fwroperty that houses the
North Phoenixsite;

1 performing specialized particulate air monitoring for chemical speltiatignthe201806
201%holidayseason

participatingn low-costsmall aisensors studiegth EPA; and,

one AMD employe®obert DyerQC Supervisor e cei ved a dBupevistror 0 s
of the Year.

1
1

Department persmel maintained successfwbrking relationships with g@atory agency
representativesustomers, and stakeholders. We provided our data tefrersainese groupss
requestedand weresponded to calfrom the public regding air monitoring questionsie
maintainedur air monitoringvebsite fothepu b | i ¢ 8 s bae dat fepottingddiRNowe | |



INTRODUCTION TO THE A IR MONITORING NETWOR K PLAN

Each yeatyICAQD produces a comprehensAMNP that provides vital information regarding the
air manitoring surveince systewperating withitviaricopa CountyTheplan addresses tbaited
State€EnvironmentaProtectionAg e n ¢ y O0ERA) eduire®ents for operating the surveillance
system as pe&0 CFR Part 58Ambient Air Quality Surveillaheger40 CFR Part 58, Subpart B
858.10(a)(1the EPA requires each air monitoring organization (MO) operating within. gnedU.S
its territories talevelop andubmi anannualplanby July 1 following a 3@lay public comment
period.

Theplanis complementario the annual data certificatipnocess It helps ugsontinuouslyeview

assessand improvenow well theCo u n taiy mamitoring surveillance systemponetworld, is
performing.Thedesign and performance of an ambient air monitetagrk and data certification

process are covered tne regulatory requirements found40 CFR Part 58Subpart A (general
provisions), Subpart B (monitoring network), Subpart C (special purpose monitors (SPM)), Subpart D (.
of ambient dateh®AAQS), Subpart F (air quality i(A@X) reporting), and Subpart G (federal monitoring)

The plan addressesher regulatory requiremeritaind in40 CFR Part 58, SubpartAppendix A

(quality assurance requirements for state and local air monitoring stations (SLAMS), Appendix C (ambie
monitoring methodology), Appendix D (network design criteria for ambient airdgdpjignaisritoring), an
(AQl and daily reportifighe pl ands i nformation includes, but
1 Metadatand cktailed decriptionf theair monitoring sites

The purposéor monitoringandthetype ofmonitoring conducted at eegite

Dataregardingelimoni t or 6s siting and operation;

Three years afriteria pollutant@P) data from each monitor;

Design valuemetricsthat identify the monitoring site with the highéBtconcentration
measured over 3 years and the minimum quantitynators requiretbr eachCP network;

Summaries gfollutantdataby networkand required statistical anatyses
The quality and suitability pdllutantdatafor comparson tothe NAAQS,;

The NAAQS compliance status of MCAQD monitdos the sixCPs, includingxceedanse
and violations

Proposed chang#s sitesmonitors or analytical methodsgthin the next 18 months

Brief information regarding special purpose and/or res#rareh air monite if operaed
Any requests for waivers from specific air monitoriugreznents

The eporting ofup-to-the-hour realtime pollutant data to the public via our welzsiie
AIRNow; and

1 Public comments received regardingfitne draft AMNP andMCAQDG sesposeto the
commens.

1
1
1
1

= =4 =

= =4 4 A

Regarding public commergach yeahe MCAQD solicits commentsom thepublicon thefinal
draft AMNPduring a30-daypublic comment period/NVe also hold an open forum meeting, which
is open to the public. As needbd,MCAQDamendshefinaldraftbased on the comments received
and submittheFinal AMNP to EPA RO for review and approvalhe EPAR9completes the review
process within 120 days of receiving the plan, aB®&k&9Administratorpr their representative,
mustapprove the requests for network changes and w#iEP# does not approve tp&an, then



the MCAQD addresses thencerns presited by EPA R9 personnel auibmis a revised plan.
Fol | owi magprodt & Ahé planMCAQD posts it on our website and the EPA makes it
available through thmbient Monibring Technology Information Cent&MTIC) webpage for
State and Local Monitoring Plans

In2018th e MCA QDO s network wa compiriseaf 24 monitoring siteskFigurel shows
the | ocation of MCAQBGssaied monitthosi ygasiotse p |

Maricopa Count-‘;f Air Monitoring-Sites
' e

HM
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Figure 1 20B Air Monitoring Site Map


https://www.epa.gov/amtic/state-and-local-monitoring-plans

Overview of theClean Air Act andCriteria Pollutants

Between the years 1900 and 1970, the emisthesirCPsincreased significantly. $aeollutants
occurthroughout the 1§, and are known to cause health problems, property dandiwgmto

the environment.The first federal legislation involving air pollution comtasthe Air Pollution

Control Act of 1955wvhich provideéunds for federal air pollution reseaichter theClean Air Act

(CAA)of 1963was passedhich was the first federal legislation for actually controlling air pollution.

It authorized research into techniquegifanonitoring and controlling air pollutiofihis led to the

Air Quality Act of 1967 being passed, which expdededalstudiesof air pollutant emission
inventories, ambient air monitoring techniques, pollution control techniques, and initiated review of
air pollution transpart

The enact ment of the 1970 CAA produced a maj
pollution. It authorized the development of comprehensive federal and state regulations to limit
pollutantemissions from stationary and mobile seurdealsoset forth four major regulatory
prograns affectirg statiorary pollutiorsources:

1 NAAQS,

1 State Implementation Plans (SIP)

1 New Source Plrmance Standards (NSPS), and

1 National Emission Standards for Hazardous Air Pollutants (NESHAPS).

The 1977CAA Amendmats (CAAA) furtheredair monitoringefforts related to thaPrevention of
Significant Deterioratior{PSD) In short, PSCair monitoring datareused for permitting a new
sourcewishing to stasip in an attainmemirea Then, the1990 CAAA increased the authority and
responsibility of the federal governmant it established new regulatory programsdiolr rain
depositionstationansource permittingand expandg the NESHAPSs prograno control toxic air
pollutants It alsoincluded prowionsfor protectingstratospheric ©and exparnidg air quality
research programs.

The CAA, and its amendmentsrovide he framework for pertinenta®e/Local/Tribal (S/L/T)
agencies to assess and protect air qualibgltham aimonitoring programUnless generated for
researctspecial studiesr unlesotherwise notecdach monitor meets the requiremen#0oCFR

Part 5& Subpart GAppendices A, B, C, D, amhEre applicabldhis means that the data MCAQD
produces aref acceptable quality for NAAQS comparisons and compliance determinations, which
is the primary purpose for generating the @¢asaotethatAppendix Bpplies to PSD monitoring
onlyand that no PSD monitorimgas conductedithin Maricopa County.

The MCAQD monitors for all six CRehich are:

Carbon monoxide (CO)

Lead (Pb)

Nitrogen oxides (NQ with nitrogen dioxide (NJpused as the indicator compound

Ozone (Q)

Particul ate matteyr &idd O2.c5 omiedreamet(erMs ( PM
Sulfurdioxide (S©

ogkwhE



The US EPA regulates CPs usitige NAAQS, which establisambientieves for eachCP using

healthand welfardased criterialhere are two sets NAAQS standards. As per tG&A §8109(h)

the oprimaryd NAAQS aadeguatd magingohsafdty thabis rpquisite io d e
protecting public health. The O0secondaryo NA
known or anticipated adverse effects associated with the presence of a CP in the ambient air. The
primary stanards protegbublichealthandsecondary standam®tectpublicwelfareby preventig

damage to property such as farm crops and buildisiggity impairment imational parks and
wilderness areasd theprotection oecosystems

The NAAQS are nostatic. The CAA requires that they undergo periodic review using the most
recent medical, epidemiological, physiological, and ecosystem research available. Histaically, whe
NAAQS level changes; the new level(s) is.lola@wvering a NAAQS level ocsuwhenmedical,
epidemiological and other scientific research such as ecosystem and visibility effects teahonstrate

the NAAQS ar@ot adequatg protectpublic health and welfal®etailed information regarditige

NAAQS development can be foundisthe ct i on under each pollutant

The NAAQS review is a lengthy process that assesses the science upon which each NAAQS is based
as well as the standard itself. The Clean Air Scientific Advisory Committee (CASAC) provides
independent advicettteU.S. EPAconcerning the need to change a standard. In addition, comments

are solicited from the public. More information regardindAB&S review process available at

EPAGOs website.

The U.S. EPAOs Regional Of f i,andMCAQD/fallsusdereghet he e
jurisdiction ofEPA R9 The U.S. EPA Office of Air Quality Planning and Standards (OAQPS)
oversees the air monitoring prograima national level, leads regulatory and/or policy changes
affecting air monitoring operations and quality requirenaggtengagein the review of he

NAAQS.


https://www.epa.gov/criteria-air-pollutants/process-reviewing-national-ambient-air-quality-standards

The National Ambient Air Quality Standards

The NAAQS are geargéalvardimproving air quality irgeographicareas where the current quality
is unacceptables avell aprevening air qualitydeterioration irgeographicareas where the &r
relatively free opollution. SinceeachCP has differenthealtheffectsand environmental damage
potential the NAAQSleve(s) are different for each pollutail@ome pollutants have standards for
both longterm and shoiterm averaging times. Thetherm standards are designed to ptote
against acuteealth effects, while thenlyterm standards are desidrto protect against chronic
health effectsTablel showsa summargf the currenprimary and secondaAAQS leveldor
each CP

Table 1 National Ambient Air Quality Standards

Pollutant SRS Ave.ragmg Level Form
Type Time
Carbon Monoxidg . 8 hours 9 ppm | Not to be exceeded mdtean
primary
(CO) 1 hour 35 ppm onceper year
Lead (Pb) primary an¢ Rolling 3 0.15Qg ~# Not to be exceeded
secondary| month averag
98th percentile of-Aour daily
: o primary 1 hour 100 ppb maximum concentrations,
Nitrogen Dioxide averaged over 3 years
(NOy) .
primary and
secondary 1 year 53 ppb Annual Mean
Amarv and Annual fourtkhighest daily
Ozone (Q) psecon%ar 8 hours | 0.070 ppmmaximum &our concentratio
Y averaged over 3 years
. Annual meargveraged over
primary lyear [12.009g P years
Annual meargveraged over
Particle PM:s | secondary 1 year 15.0°8 yreaars 9
Matter i i
primary anc 98th percentilaveraged over
(PM) secondary 24hours | 35 Qg years
Amarv and Not to be exceededore than
PMy | P Y 24 hours |15 0 Qonce peryear on average o\
secondary
years
99th percentile of-hour daily
primary 1 hour 75 ppb maximum concentrations,
Sulfur Dioxide (S§) averaged over 3 years
secondary| 3 hours 0.5 ppm Not to be exceeded more th
once per year

Source: Adapted from the table shovinitps://www.epa.gov/criteriair-pollutants/naagtable



https://www.epa.gov/criteria-air-pollutants/naaqs-table

The Air Quality Index

To better communicatairrent Ckhealth riskto the public, EPA develapé¢he Air Quality Index
(AQD), a health risk communication tdabhat converts CP concentrations into six heaifhact
related colecoded indices based upon the NAAQBe AQI communicatdleair qualityforecast
usingthe graduatedolor schemehownon Figure2. The AQIlisused to provide an overAlQI
value by combiningM and Q concentrations as well asfa@pl value for each CP

DevelopingAQIs was furthered over the past few years by continuous analyzers replacing many of
their sampler predecessors; thereby making data available electronically as it is generated. Currently
many MOs, including MCAQD, provide neartiead CP data to thesr g e n c gité and/av thé

E P AAIRNow website.

Continuousair monitoringdata help air quality professionals gauge current, local air quality
conditions. Air quality forecastecan betteproject AQI \alues for th@ext 24 to 48 hourso the
publiccan better prepare fexpected air qualigpnditions. For instance, members of fablic
mayuse the AQI values teduce their exposure to air pollution and its associated health effects by
modifyingtheir daily activities.

Color

Index Designation

Air Quality Health Impact

518100 vellow Moderate Unusually sensitive people should consider li

prolonged outdoor exertion.

Everyone should observe caution. Avoid prolo
1518 200 Unhealthy y e P

2018 300 Very Unhealthy Avoid all outdoor exertion. Use extrazaation
outdoors.

30106 500 Hazardous Everyone should avoid all outdoor exertion

Figure 2. The Air Quality Index

Source: 40 CFR Part 58, Appendi& @niform Air Qualitydex (AQI) and Daily Reporting



The AQI is used throughout the U.S. and2R& AIRNow websit@rovides air pollution forecast

maps forcombinedO; and PM, plusAQI values forCO, O, PMy and PMsdata for major
metr@olitan areas, including the Phoenix metropolitan area. Again, different colors on the map
indicate health risks using pollutant concentrations.

Figure3 showsan overalinoderate health risk duethe combinatio®s, PM,, and PMswithin the
yellow area and an increased risk for unhealthy or sensitive groups within the orange area.

Data and Forecasts courtesy of:
Arizona Department of Environmental Quality, Gila River Indian

C DEQ Air Quality Program, Maricopa County Air Quality
Department, Pinal County Air Quality Control District
Air Quality Forecast
Today Tomorrow
Air Quality Index (AQI) Air Quality Index (AQI)
Unhealthy for Unhealthy for

Sensitive Groups Sensitive Groups
Health Message: Active chidren Health Message: Active chidren
and adults, and pecple with lung and sdults, and people with lung
disease, such ss asthma, should disesse, such as asthma, should
reduce prolonged or heavy exertion | reduce prolonged or heavy exertion
outdoors. outdoors

AQI - Pollutant Details

Ynhesithy Unhesthy
= ® .5
Ozone . e Ozone o
Srovps Groups
Particles Particles @
(PM10) Moderate (PM10) Moderste
1 i Particles @ Particles .
I Tribal Boundaries (PM2.5) (PM2.5) s
The tribal boundaries shown here are provided by the Bureau of Indian Affairs and are dto
be used as a general spatial reference only. They are not a formal determination of tribal Forecast Discussion: Ozone once again exceeded the feceral heaith

standard, marking 8 week straight of exceedances. Since the EPA lowered
the health standard nesr the end of 2015, extended streches of
exceedances like this will hsppen occasionally. Even so, this is a significant

ozone event. and will likely be the longest stretch of elevated ozone we will
Var see this year. Ozone has been high due to the very strong ridge over the

- . Unheaithy M !Acbor- Day region cresting stable weather conditions and sunny skies. We anticipste

ozone levels to remain above the health standard todsy and tomorrow.
Therefore, another HPA has been issued for tomorrow, while the HPA for
today remains in effect We forecast ozone to drop down into the Health
Watch range beginning on Thursday due to the ridge finally weakening » bit
and breezier winds moving through the state. Looking outside, you can aiso
Maricopa County Air Quality Department | Maricopa County Dust Forecast | Today's AQI and see thst particuistes levels are elevated. This is siso due to the current
Forecast (AZ DEQ) stable weather conditions and the Iack of winds strong enough to clesr the
Arshad Wnie the naze looks worga than i1 g for most grags 3 faw sies gre

Figure 3. AIRNow AQI Forecast Map

boundaries by the EPA

Local Air Quality Resources

Source: EPA AIRNow Website

The MCAQD has participated in the AIRNow AQI program since 2001. The MCAQD, in
cooperation with ADEQ anthe Pinal County Air Quality Control DistrieCAQCD), expanded

the geographical area covered by the AIRNow mapsreBhi®e includes sites as far east as Queen
Creek, as far south as Casa Grande, and as farthesvas ofPalo Verde.

FINAL 6 2018 Air Monitoring Network Plan  (June 13, 2019) Page 13 of 171



https://www.airnow.gov/index.cfm?action=airnow.main

Figure4 shows théVICAQD AQI webpage

* 8 9 3

ines Bo.. @ Suggested Stz 8 Web Sice Galiery

bz mwguwxs(mm- AQEHr Avg) Maricopa County Air Quality Department

oen| ® B
: Gilbert
2 Chandler +
@ l en creet

Figure 4. MCAQD AQI Map

Source: MCAQD®&s Air Quality Website

In addition to AQI values, the MCAQD website also provides hourly pollutaehtrations for

CO, NO,, 0s;, PMPM.5, and S@ Figure5 shows the hourly {dlata webpage. Please note that if

a site does not have ammonitor, a red cros® 6 shows to indicate that an @onitor is not at
thatsiteor has not repogdin in several hoursThe hourly data webpages used the same depiction
on a sitéby-site basis for other pollutant monitors.

Maricopa Coun

PM-10 Data Only

PM-2.5 Data Only

eoria

,,,,,,

Figure 5. MCAQD Hourly Pollutant Data‘ Map

Sourcee MCAQDOGs Air Quality Website


http://alert.fcd.maricopa.gov/alert/Google/v3/air.html

Information Regarding the Causes Characteristics, and Compliance ofriteria Pollutants

Unless otherwise noteletinformation regarding air pollutantthis sectiomvas compiled from
vari ous p a ghersnd&ddiatiorhvweebsiieP A 6 s

Carbon MonoxidéCO)

Carbon monoxide is a colorless, odorless gas found in both outdoor and inGadp@irmonoxide

is primarily formed by the incomplete combustion of fossil fuels, e.g.;coertagmng fuejsand

the photochemical reactiong gase the atmosphereConcentrations of CO tend to peak in the
colder, winter monthsCarbon monoxielis produced by both natural and anthropogenic sources,
aka human activities. One of the more significant anthropogenic sources of CO is automobile
exhaust. Concentrations of CO from motorized vehicles lowered considerably over the last two
decades partly due to replacing carburetors with fuel injectors, which results in a more complete
combustion of fuel. Natural, or biogenic, sources of CO emissions wottaté&e emissions and

smoke from wildfires. Smoke from tobacco, cooking, fireplaces, and woodstoves contribute to indoor
exposure to COIn Arizona, the primary sources of CO are exhaust from motor vehicles, electricity
generation, industrial and comaredrboilers, and household natural gas burning. Carbon monoxide
can be a minor contributor to the formatiog@undlevelOs.

Carbon monoxide enters the body through inhalation, and the body eliminates CO primarily through
exhalation and to a lesseteak through metabolic activity. After being inhaled, CO enters the
bl oodstream and binds to the DblIl-temagidlen thate mo gl «

displacesoxygenfO i n t he bl ood. Thi s r gobgansaddtuése bl o
and causes the body to becomeléprived. This deprivation ok @ called hypoxia. This can
adversely affect those with anemia, beeause &

Exposure to CO can result in a type of cardiovasiisgase called ischemic heart disease, especially

for those with existing heart problems. The central nervous system is adversely affected by CO as
well. Acuteexposure to severely high levels of CO is toxic and potentially fatal, and its eféects on th
body are weknown and widely studied. According toAbency for Toxic Substances and Disease
Reqistrysevere acute poisoning can cause cardiac arrest, heart attadkysaizeston, respiratory

arrest, noncardiogenic pulmonary edema, and coma. Moderate exposure may include many
symptomssuch as confusion, chest pain, and weakness. Mild exposure may lead to symptoms that
includeheadache, nausea, vomiting, dizziaedlurred vision.

In 1971 EPA established identical primary and secondary standards for @Quraprithary

standard at 9 parts per million (ppm) ahdur primary standard at 35 ppm. The EPA has reviewed

the CO NAAQS several times since 1971, which led to the sestarttiayd being revoked in 1985.

The primary standard levels have not changed to date, and currently, CO concentrations nationwide
are substantially lower than the CO NAAQ®. exceedances or violations of the CO NAAQS
occurred at any sita 2018 In 2018 Maricopa County achieved 28° consecutiveyear of
compliance with thet8ur CO standard.

Thisgenerainformationwas supplemented thie EPA OAQPS Health and Environmental Impacts
Divisiord s p u bthe QuartitativeoRisk and Exposure Assessment for Carb@dmidodexridely
201Qwhich wagproduced for the 2010 CO NAAQS review.



https://www.epa.gov/aboutepa/about-office-air-and-radiation-oar
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1145&tid=253
http://www.atsdr.cdc.gov/ToxProfiles/tp.asp?id=1145&tid=253
https://www3.epa.gov/ttn/naaqs/standards/co/data/CO-REA-Amended-July2010.pdf
https://www3.epa.gov/ttn/naaqs/standards/co/data/CO-REA-Amended-July2010.pdf

Lead(Pb)

Leads aheavymetalhat occursaturally in thenvironmentiadit is usedn manufactured products.

The major sources Bb emissions havedhtorically been motor vehickesd industrial sourcemn

the early 1970s, ER&tablishedational regulations to reduce the Pb content in gagoéidaally

In 1975, unleaded gasoline was introduced for motor vehicles equipped with catalytic ddreverters.
EPA banned the use of leaded gasolidkighwaymotor vehicle§ in December 1995A highway
vehicleincludes, but is not necessarily limited to passenger vehicles propelled by their own motor,
whether such motor is powered by gasoline, diesel fuel, special motor fuels, electricity, or otherwise.

As a result of EP& regulatory efforts to remove Pb frgasoline, levels of iRfho the airdecreased

by 94 percent between 1980 and 1999. Levels of airborne Pb in Maricopa County were drastically
reducedtarting with the introduction of unleaded gasaBimece Pb concentrations were consistently
wellbelon the NAAQS Maricopa County was allowed to discontimugtoring forairbornePbin

1997 athough monitoring has resumed today, see below

Due to thephaseout of leaded gasoline, metals processing is the major source of lead emissions to
the air todayThe highest levels Bbin air are generally found near lead sme@erseral aviation

airports arelso a significant source of,Rls generaViation fuel still contains Riglditives Other
stationary source@wcludewastencinerators, utilitieand Plkacid battery manufacturers.

Exposure to Pb hasiarray ofadverse health effect®nce taken into the body, Eistributes
throughat the body in the blood aadcumulatan the bonesDependiig on the level of exposure,

Pb can adversely affettte nervous system, kidney function, immune system, reproductive and
developmental systemasd the cardiovascular systdmad exposure also affects @hecarrying
capacity of the bloodCurrentlytheforemost lealtheffects associated witb exposure tehildren
areneurologicadnd for aduficardiovasculae.g., highlbod pressure and heart dise&#ants and

young children are especially sensitive to even low IRglsvbfch may contribute to behavioral
problems, learning deficiad lowered 1Q.

Lead is persistent in the environment and accumulates in soils and sediments through deposition from
air sources, direct discharge of waste streams to water bodies, mining, andca®gstems near
Pbpointsources demonstrate a wiglege of adverse effects including losses in biodiversity, changes

in community composition, decreased growth and reproductive rates in plants and animals, and
neurological effects in vertebrates.

In 2008, thé’bprimary standard was reviseldtierprotectpublic health, especiallyfos e nsi t i v e «
populationswhich include asthmatics, children, and the eltiatiglly, Pb monitoring was required

near sources that emitted more than one ton of Pb pendeharthe introduction of the revised

NAAQS, Pb monitoring was initially required abfGtations around the U.S. and near other
potential sources of Pb. ADEQ operates the loCalréstation, the JLG Supersite. July 2010,

MCAQD opened a new Pb monitoring site at Deer Valley Ampert the busiest geral aviation

airports in Maricopa Coty and the largest expected source of Pb emisSton®b NAAQS was

reviewed in 2016 and retained without change.

In 2018 no exceedances or violations of thelRAQS occurred at the sitResuls from more than
eightyears of monitoring have shown that ambient levelsaifCrer Valley &port are still well
below the current Pb NAAQS.



Nitrogen &ides (NOx) with Nitrogen Dioxide (N as the Indicator Compound

Nitrogen dioxidéelongs to a family ofactive gases ealNO,. These gases are formed when fuel
is burned at high temperatures, and they are primarily emittesbba@mehiclexhaust and power
plants. Nitrogen oxides are keynpounds ithe production ofroundlevelozone (Q).

Nitrogen dioxiddhas been sel ected by EPA ,aUnlike thecothéri ndi c
gaseous CPs, we measure the ambient levels, ahdit@ctly The analytical process/olves
determimgthe concentration of NOthennitric oxide (NO). fie NO, and NOconcentrationare

summed to determine the N@oncentration

For most of the population, the primary route of.N@try into the body is inhalation. Current
scientific evidence links shtatm NO, exposures, rangingi 30 minutes to 24 hours, with adverse
respiratory effects including airway inflammation in healthy people and increased respiratory
symptoms in people with asthma. Studies show a connection between breathing eleeated short
NOy concentrations anddreased visits to emergency rooms and hospital admissions for respiratory
issues, especially asthma. Additionallyré#0ts with ammonia, moisture, and other compounds to
form smallnitrateparticles. These small particles penetrate deeply infoespasis of the lungs

and can cause or worsen respiratory disease, such as emphysema and Tnegchitiaggravate

existing heart disease, leading to increased hospital admissions and prematare death

In 1971, EPAestablishethe first primarand secondary standards for.ND 53 ppb, averaged

annually. EPA reviewed the standards in 1985 and 1996, and chose not to revise either standard. In
January 2010, EPA retainkd 1971 standards and addechaut average limit of 100 pfubthe

primary standardetermined as a thrgear average of taanual 98tipercentile value.

Research indicates that individuals who spend time on or near major roadways can experience acute
exposures to NOconcentrations that are considerably higher than those measured by the NO
net wor k-r oadwWeyadr means within about 50 meters
concentrations have been found to be approximately 30 to 100% higher than ambieni@ancentra

away from roadways. Research by the EPA shows thebmM®@ntrations inside vehicles can-be 2

3 times higher than those measured at nearbyidesonitors.

For this reasonn February 2010 thePA revisedthe 1-hour NO, NAAQS and promulgated
requirements for monitoring N@earoadwagin large urban areds response, AMD established
two NO. monitor sites: Diablo, which is located neld and U.S. Hwy 60east of downtown
Phoenix, and Thirfyhird, which is located offll0 and 33 Avenue- west of downtown Phoenix.

In 2018 there were no exceedances of theut or annual NONAAQS. Maricopa County is
currently in attainment féine NO, 1971 and 2010 NAAQSn fact,no areawithin the U.Sisin
nonattainmenwith the NO, NAAQS.



Ozone(0s)

Ozone is a colorless, stlghodorous, reactivgascontaininghree oxygen atomsOzone occurs
naturally i n t he ,é&ahe stratésphere; pipere it haa & beadigahedfacteof
protecting wus fr omoletrhys. Howewed, gtoundevehit isithe maiht r a v i
componenbf smog can harm our healtandadverselgffect vegetation and ecosystems

Ozone is not directly emitted into the air,isfbrmed bya complex photochemical reaction that
involves sunlight, heat, volatiedrgaaic compounds@ C)amd pol |
NO,. Ozoneis continually going througlnagid,natural cycle of being forméuken conveddback

to the more stae oo r gnad iéda t oxygenmnoleculegO,). Anthropogenic activities have

been a leading cause of grelevel Q due to VOC and NPemissions from industrial facilities,
electric utilities, motor vehigland chemical solvent vapd@zone is likely to reach unhealthy levels

on hot, sunny days in urban environments, but iaféectrural areas by being transported long
distances by windAlthough thePhoenix metropolitan arkas sunshine most of the year, there is a
seasonal patteto O; concentrations with lower concentrations occurring in the winter months

Ozone causes significant physiological and pathological changes in both animals and humans at
concentrations present in many urban environm@atme affects the respirgt@ystem in people

and animals, anchffects the growth of planthe primary route of entry into the body is inhalation

and ymptomsof O; exposurgyenerally involve the lungSymptomsanincludecoughing asore

or scratchy throat, shortness of breetiiest pain on deep inhalations, increases in asthma attacks

and damage to the lun@hildrenare he population at greatest dsie to several factorsetr lungs

are stilldevelopingthey are more liketo be active outdoors when|@vels are higland they are

more likely to have asthma tredults are It has been widely documented tBatevenat low
concentrationsauseslamagéeo plants and reduserop yields, resulting in it beic@nsidered by

plant scientist@@s the most important phytotoxic air pollutant.

The first NAAQSregulatingOs; levelswas implemented in 197The B71NAAQS included a

primary and seconddmhourlevelof 008 ppm(80 ppb¥orot ot al phot o BPOMi cal
This levelcould not be exceeded more thdmdr peryearThe TPOs are eprecurt
development and weused ashe dindicator compour(g6 to ascertain ©concentrationsThese
compoundsare used widely in industry and inctedetive VOCs.

After scientific review, thEPA revised théNAAQS in 1979, establishing £as the indicator
compound, or chemicaoth primary and secondary NAAGf#ngedd an annuall-hourlevelof

012 ppm (120 ppbYor Os only. From 1979 to dat¢he O; NAAQS levels have been established
using Qconcentrations onlyn 1997 EPA revisedoth O; NAAQS by establishing ant®ur level

of 0.08 ppm(80 ppb) The 1997 NAAQSntroducel a new averaging time for determining
compliance.Compliance withhie revised NAAQS vgadeterminedvhenthe 4™ highestdaily Q
maximunB-houraverageverthree yeargasless than or equal to 0.08 p{@d ppb)

In March 2008 hie EPA furtherreduced the primary and secon&adrgur O; NAAQS from 0.080
to 0.075 ppm (7ppb) Compliance with thBIAAQS is determined by averaging 4idighest 8
hour average over g8ar period, which must bedéhan or equal to 0.075 ppm.



In December 2015, tliePA lowered both the primary and seconddngu8O; NAAQS levelsto
0.070 ppn{70 ppb) Compliance with thlAAQS is determined by averaging4haighest gour
average over ay@ar period, which must be less than or equal Gpp®7

Regarding Maricopa Countyds st at u-sounsiartdérd. t he N
The EPA revoked the 197%ha&ur NAAQS for the PhoeniMesa nonattainment area in 2005. In
addition, the PhoenMesa nonattainment area for the 1988 O; NAAQS is now in attainment.

When he 2008 NAAQS became effective in May 200&o@xrentrations in the County had
improved, but exceeded the new level. This led to EPA designating portions of Maricopa and Pinal
Counties as nonattainment for the 20081@AQS in 2012.0therwise, th&PA has redesignated

the state of Arizona as in attainment for the 2Q08M2.QS effective October 17, 2014.

In 2018 there vere 47days when at least oner@onitor exceeded tl12015 8hour NAAQS and
elevermonitors violated thetandard For nore information regardirtige O; exceedance days and
NAAQS violations, see tseimmaryf 201 Criteria PollutarflAAQS Statussection.



Particulate MattéPM)

Particulate matter is a collective term describing very small solid or liquid particles that vary
considerably in size, geometry, chemical compositigohyesnchl properties. Numerous chemical
components may be present in particle polliteadingacidsnitratessulfates, organahemicals

metals, sa@j andfinerdust particlesParticulatecan be formed byatural processesich as pollen
productiorand wind erosigand anthropogeniactivitiessuch asommerciaihdustrialagricultural
operationsind motor vehichese Particulates contribute to visibility reduction, pose a threat to public
health, and cause economic damage.

The EPA curentlyregulate®M pollutionusingtwo sizecategories:
1 0 P M, particlesvith sizerange O10 micrometer§im) in aerometric diametand
1 O PM , Ofnk@articles particlesvith asize range dd2.5um in aerometric diameter

The largeparticles that make up RNbrm through mechanical processes such as the grinding of
matter and the atomization of liguidatural weathering processes, and anthropogenic activities that
disturb soil. In Arizona, elevated concentrations af &%l associated with people driving on
unpaved roads, dusty industries, and dust stoatesired high wind events.

Fine particulates are formedihgincompleteombustiorof fossil fuelsthe condensation of vapors,

and photochemical processEsepar t i cul ates are further cl assi
produced within and emittelitectlyfrom a sourceuch agxhaust frona diesel engine or smoke

from a fire. 6Secondagparticulateform in the atmosphere from gasepolutants Nitrates and

sulfates aréormed by the photochemicabxidation of gaseoudO, and SO,, respectively In

addition, secondary orgacecborparticlesorm throughaphotochemical transformation of gaseous
organic compounds.

The primary route of entigr PMyointo the body is through inhalatidrhe size, shape, and chemical
composition of particulates determine the health effects that may result from PM exgosures. T
potential for causing health problesakrectly linkedo particle sizeSmaller paidtles are more toxic

than larger particles because of the higher relative content of toxic metals and ions combined with the
increase of particle surfaceald@E PA i s concer ne dmimdiamaterbecawse t i c | €
those are the particles that generally pass through the throat and nose and enteiGbarsengs.
particlesare deposited in the upper parts of the respiratory spsiieiner particlesare deposited
deepeinto the respiratoigystem Fire particleare small enoughlie depositeith thel u natyeblg

which ardiny air sacks deep insideltirgs. Some research shows that the smallest of particles may
enter the bloodstream as wéllrrently, @search isnderwayo better uderstand the health effects

of ultrafine particles.

The populations most at risk from particulate exposuradereadultsdiabeticsand children;
becausehildrentend to be more physically acawel thacaussthem to breath faster and deeper.
Once inhaled, these particb@sicause serioueart and lungealth effectthataffectboth humans

and animalsEpidemiological studies shthatlongterm,chronicexposures.e., yearsf exposure

to high levels of particulateseassociated with reduced lung function, the development of chronic
bronchitis, and premature deaftudies show that shaoerm, aute exposuresg., hours to days
exposurdo high levels of particulatean aggravate lung disease, asthmksadiaute bronchitis,



and may increase susceptibility of respmatiecctions. For those with heart disease, it can induce
heart attacksExposure to @dicaerosols, i.e., acidic particles with an aerometric dianadteutof
0.010 100 umhave been lirdd to the upper respiratory tracd pulmonary systénmabilityto
remove harmful particles.

In 1987 the EPA replaced tH®71Total Suspended Particulates (TSR)pasicles around 40n
and less in aerometric diameter, witptineary and secondapAQS for PMw. The EPA revoked
the annual PMNAAQS in 2006.Currently, the 2Bour primary and second#yes$ for PMoare
both150ug/m3as per th&987 NAAQSIn 2012, the PMNAAQS underwent reviemith exposure
to PMy2s also being considered. This reviesulted in EPA retaining the exisgmgnary and
secondary 2dour PMyy NAAQS, whichis considered tprovidefor protection agast effects
associated with acute exposure tea M

In 1997, theePA reviewedand updatethe PM.s NAAQS leves. Since thenheseNAAQS have
been reviewed in 2006 and 2012 with sawvagbeingmade more stringen@n December 14, 2012,
EPA retained the primary -Bdur PMs standard of 36 pg/m? but reducedhe primaryand
secondarNAAQS annual Plyslevelto 120 ug/m3*and 15.Qug/m?, respectivelyWhile Maricopa
County is currently in attainment for RMve tend toexperience 2dour exceedancesiring the
colder winter monthsespeciallfrom Thanksgivingnto January In colder monthssmoke from
residential fireplaces coupled with the temperature inversiorts @masup PM sconcentrations
throughout the metropolitan area.

To address this problel ADEQ and Maricopa County worked together on a publieamtit
campaigrio reduce wood burningithin the @unty aroundhe fall/ winter holidays. Maricopa

Countys umbrella dust abatement ridaele 31@ Fugitive Dust From fBesterating Operati@ss

been revised many times through the y&are 31@egulatesanstruction dust, trackout duanhd

dust from unpaved parking and vacant |dtke recent PM, SIP includesseventysevennew
measure$o enhance enforcement of thde, implementation agricultural best management
practicesdiesel engine replacement and retirement programs, and requirements for cleaner burning
fireplaces to further reduce RMmissions

The western U.S. has a unique problem with respect to exceedances of the PM NAAQS. It has been
acknowledged for decades that exceedances of the PM NAAQS due to blowing dust and smoke from
massive wildfires may be d®recueopcalusan bysattdof natare n at
that overwhelnemission controlsinitially by policy, and later by rule, EPA establistoe@dures

and standardsfdroc ument i ng whet her an exceedance of tl
event 6 ({thepdllutaatrdata should be excluded from NAAQS compliance determinations.

In 2007, EPA adopted tieeatment of Data Influenced by Excepti(ERRvaletthat covers how

to prepare an EE package f or-relddd dadas Inthepastew and
years, most exceedances of the RNAQS within Maricopa County have been successfully shown

to meet the EE requirements. Excaml event information for 282018 is shown in the 281

Summary of Network Results and Required Information section.

In 2018 there werdourteendays when at least one RMonitor exceeded tH®8724-hour PMo
NAAQS levelbut nomonitors violated this NAAQ3-or PM 5 there wereightdays when at least
one monitor exceeded the12 24-hour NAAQSIlevel, but nanonitors violated thlAAQS. For
more information regarding tR#M exceedance days and NAAQS violations, s&uthearof
201 Criteria PollutaniAAQS Statussection.


https://www.maricopa.gov/1913/Dust-Sources-Control-and-Training
https://www.epa.gov/air-quality-analysis/treatment-data-influenced-exceptional-events

Sulfur DioxiddSQ)

Sulfur dioxidésa colorless gas with a pungent irritating odieadted concentrationsisemitted
primarilyfrom the burningof high-sulfur coal, oil, and diesel fueidthe smelting of metals like

copper Most fuels contain trace quantities of suMihen fuels buriboth gaseous S@nd sulfate
particles i@ released into the air due to incomplete combustion of thEdoséquent|yseparating

the health effects of these talwemical is difficult. Together SO, and PMs act separately and
together to threaten public health and can make up goréjm of pollutiorin many citiesSulfur

dioxide is removed from the atmosphere through dry deposition, and it is converted to sulfuric acid,
and eventually sulfate particles. Both contribute to public health problems and negatively affect the
envirorment. The S@and sulfate from vehicular emissions have been significantly reduced over the
years through lowering the sulfur content in diesel fuel and gasoline.

Sulfur dioxidé grimary route of entry into the body is by inhalatiooritributes toespiratory

iliness, particularly in children and the elderly, and aggravates existing heart and lusylfiseases.
dioxidecontributego the formation of acid rain, anaa@ntributego the formation of atmospheric
particles that causgsibility im@irment, most nably in national parksSulfur dioxideand the
pollutants formed from SQOsuch as sulfate particles, can be transported over long distances and
deposited far from the point of origiFhis means that problemssociatedith SQ are notonfinel

to areas where it is emitted.

In Maricopa County, mobile and industrial sources emit the majority th&@ajority otatewide

SO, emissions occurs in eastern Arizonaigptbduced by codilased electricity generation, the
smelting of nofierroussulfide copper orend smoke from wildfires. Major controls were installed

in Arizon& copper smelters in the 1980s, which reducedndssions substantially. In addition,

mog of the copper ore smelters that used to operate have been shutdown, which reduced SO
emissions in localized areas around the state.

The EPA first established primary and secondary NAAQS feinSI®71 The NAAQS levels
changedn 1973 and 2010n 2010, EPA revised thprimarySO. NAAQS by revokinganannual
level of 0.03 ppm (3 ppb) and tHendurlevel of 0.14 ppm (14 ppbi February 2019, EPA retained
the 2010 NAAQS levdiso | | o wi n mostCebehtdvievd. Drrenty, theprimarySO, NAAQS

is al-hour kvel of 75 ppb, and the secondary NAAQS is 0.55@0rpph) Compliance with the
primary NAAQS is determined by averaging tHe pg9centile of -hour daily maximum
concentration average over-yedr period, which cannot be greater tbgopB. For compliance
with the secondary NAAQS, #@ur averageannot exceedancentration of 0.5 ppmore than
once per year.

In 2018 there were no exdacesr violationof theprimary or seconda8p, NAAQS. Currently,
Maricopa County is irttainment for S@ The AMD operatesvd yearound SO, monitoring
stationsand he siting of S@monitorsmeet€EPA requirements.



AIR MONITORING STRATEGIES AND SURVEILLANCE SYSTEM DESIGN

Overviewof Air Monitoring Requirements andSystembDesign

The AMD monitors for the six CPs by operating and maintaidiaghBientair nonitoring sites

located throughout Maricopa Counfihes i t e sipdates traage from 1961 foentral Phoenix

to 205 for Thirty-Third. Land use patterns aroundghes varfrom denselpopulated urban areas

to sparsely popul ated rural settings. at The s
Buckeye to 5190 feet above sea level at the top of Humboldt MoSotam sites measure many
pollutants, while othersaponly measure one or two. The MCAQD chade stend itgollutant
monitorsbased on specific EPA requiremastdescribed belospecial requestom EPA,and/or
specifimeeds of the County

The40 CFR Parts 50, 53, angro®ides the requirements for operating an ambient air monitoring
program. The MCAQD is fully responsible for designing and operating the total air monitoring
surveillance system and managing the pollutant data genEnatddCAQD holds thePrimary
Qudity Assurance Organization (PQA@gsignatiorfor the Co u n tamkbest air monitoring
network whichbasicallyneans that we do not share QA roles and/or responsibilities with another
MO. The MCAQD operatesir monitorsat EPA-approvedstate and Local Ailonitoring Stations
(SLAMS)which includethe nearroadNO. stations On occasiorspecial air monitoring initiatives
involve temporarily operating CP monitors designagjukeaiml Purpose Monit¢&PM) as well as

PM speciation and air toxics morst

This section details how ed@Rn et wor k i s desi gned tTheddBRRai n oOr
Part 58 Appendix &vers the requirements for designing the air monitoring network and is
summarizeh this sectionTo determine compliance with HAAQS, EPA-approved air monitors
mustcollectthe CP dataThe EPA classifies approved monitor methods into one of three categories:

a federal reference method (FRM), a federal equivalent method (FEM), or an approved regional
method (ARM). The MCAQD useRM and FEM instrument&.his practice ensures higlnality

data of like kind are usext Eompliancelriven decisions.

However data fronresearch monitors, e.g., fammpliance monitorsan be used tevelop state
and/or federal attainment and mair@nce plangjrther evaluate regional air quality models used in
developing emissisontrol strategies, tracking trends in air pollution, and evaluating the impact
control measures are having on improving air quafifyshortterm researctiatacollected by the
MCAQD can be made availatdedecision makers; but tataare not reported to AQS.

Within Maricopa Countythe ADEQ collecs compliance data as wellresearch data #te JLG

Supersite via the followikd®A monitoringnetworks: NationaCore multipollutant site (I€org,
Photochemical Ambient Monitoring Stations (PAMS), Chemical Speciation Network (CSN), and
National Air Toxics Trends Stations (NATTS). The ADEQ also collects air toxics samples for the
Urban Air Toxics Monitoring ProgramU A T MP ) at MCAQDO® s In&adduianh Phoe
ADEQ collects PAMS data east of Maricopa County, near Qakey whichs inPinal County.

The data from these netwoeke reported to EPA arsthould be available in A@8d/or another

EPA database



In addition toproducingan annual network plathe EPA now requires &ve-yearnetwork
assessmeasper40 CFRPart58.10 The 5yearassessmenthgst served by collabangtwithEPA,
ADEQ, andotherlocaland/or tribalMOs. The first assessmewds produced in 2010 and the second
wasproduced in 2015The assessment process continues to impray& @A QD workswith other

MOs regardin@P network desigissuess neededThe MOs within Arizona may provide support

to each other by exchangiterhnical services and/or knowledge when problems arise with
instrumentation avhenconductingspecial studies.

BasicAir Monitoring Objective

Eachambient air monitor mukivea desigatedbasic monitoring objectivd he threeobjective
below apply to establishing required SLAMBIring stations and choosing the general locations
for additional monitoring sites. This appefaither describes specific requirementssfuecific
pollutantsas well asther air monitoring networket goerated by the MCAQBuch as NCore,
PAMS, PM speciation and frecursors.The objectivesrenot listed based on importance or
priority. Each objective is important and must be considered individizdlg2 shows the three
basic objectives

Table 2. Basic SLAMS Air Monitoring Objectives
Objective Description

Data can be presented to the public in a number of attr
Provide air pollution data to th ways including: air quality maps, newspapers, MOs an
general public in a timefganner websites, and as part of weather forecasts and pub
advisories.

Support compliance with
ambient air quality standasshsl
emisiors stratey development

Data fromEPA-approvednonitors for NAAQS pollutants
wi || be used for compar.i

Qpplemerdl datauseful witthealth effect assessngent
atmospheriprocesses, or monitoring methods developn
work.

Support for air pollution resear
studies

Source: 40 CFR Part 58 Apperajxl.1ad 9



Monitor Types

Each pollutant monitor must be designated one of three TypesDnitor type is based upon how
the data will be used and how long the toowiill remain in operationlTable3 shows the three
monitor types defined by EPA48 CFR Part 58

T The first type of monitor is a o0Sthat e/ Loc
MCAQDGs air monitoring networ kaforecommgagsanpr i s e (
to the NAAQS. The monitors operating within the nezad,NCore,PAMS NATTS, and
UATMP networks are a subset of SLAMS.

1T Thesecond type of monitor is a MGAQP mayal Pur
operate SPMs temporarihoweverwe did not in2018 Thesemonitors are useful for
gathering and reporting preliminary information regarding air quality in a local area quickly
and over a shoeterm period, which is less than two yed#msthe event of a geographical
areads popul ati on gihat@SLAMSsSsSimmgpropriatead SPManayi nd i C
be reclassified to SLAMS and potentially outfitted with a different métieet) CFR Part
58.20Subpart €tates that

0 A SPMs definedasry moni tor included i neneytasagenc
designated as a special purpogetsnamitual monitoring network plan and in AQS, and which

the agency does not count when showing compliance with the minimum requirements of this
number and siting of monitor of \ewioAsyypPM operated by an air monitoring agency must b
included in the period assessments and th

1 The third type of monitasaPSD andit isoperated for the purpose of establishing the effect
on air quality of the emissions from a psaglsource for purposes of prevegtsignificant
deteriorationto agprotected areae.g., £lassl area Class 1 areas include national parks
and wilderness areas wheereajor effortis underwayo improve visibility and air quality.
There are n@lassl areas within Maricopa CouritgweverArizonadoeshavetwelveClass
1 areasinder the protection of thésibility andRegionaHaze program

Table 3. Monitor Types

Name Description of Use
SLAMS EPA-approved, compliance monitor typicaigrated on a lortgrm basis
SPM A monitor typically operated on a sHertn basis and not necessarily EPA

approved

A monitor typically operated for less than two years prior to a source openi

PSD protected Class A ar@adusuallyequiredoy the permitting authority.

* Referencd0 CFR Part58or i mport ant EPAGs requirements
Usually, if the SPM operates for more than two years anddh&#R Part 58 Appendisiting
requirements, removing it will nger approval by EPA


https://www.epa.gov/visibility/list-areas-protected-regional-haze-program
https://www.epa.gov/visibility/list-areas-protected-regional-haze-program

Site Typs

To support the three basic monigrobjectivesse ach site must be i dentifi
t ypes o s hdtemypesiagy\t aorwy wiSt hi n netwark Whe ite typeustkaynda 6 s
informingair quality professionalsd thepublicabouta p o | peaktoacentrdtistevels Table

4 shows the site types as defined by EPA.

Table 4. Site Types
Determine théighest concentrationsexpected to occur in the area covered by the netw
Measure typical concentrations in areag)bfpopulation density (population exposure)
Determine the impact of significaot/rcesor source categories on air quality.
Determine generélackground concentratiorievels.

Determine the extent eégional pollutant transportamong populated areas and in suppg
secondary standards.
Measureair pollution/impacts to visibility, vegetation damage, or other welfarbased|
impacts.

Source: Adapted frond0 CFR Part 58, Appendik D

Monitoring ScatfSpatial Scale$ Representativeness)

To help linkthe site typavith a monitod basicmonitoring objective and physical location, EPA
developedhe Gspatial scalef representativenéssoncept As perd0 CFR Part 58, Appendix D 1.2
(a) and (b)

oThe goal in locating air monitors is to correctly match the spatial scalepbpfsantatbgdhe

air with the spatial scale most appropriate for the monitoring site type, air pollutant to be meas
monitoring objeclives,mtial Scalegagresentativeness is described in terms of physical dimension
air parteearest to a monitoringosiggtiut which actual pollotanc e nt r at i ons ar e

Table5 showssix scales of representativetiest areof most interest faheairmonitoring site types
described above
Table 5. Spatial Scales of Representativeness

Name Distance
Micro Scale 0 to 100 meters
Middle Scale 100 to 500 meters
Neighborhood Scale 0.5 to 4ilometers
Urban Scale 4 to 50 kilometers
Regional Sale 10sto 100s of kilometers
National and Global Scales Characterethe r\ﬁ:ioolg and the globe as &

Source: Adapted from0 CFR Part 58, Appendik.D



LocatingAir Monitoring Sites

The air monitoring networks desiged to provide pollutant data that represedtsintywide

ocambiend air quality EPA definesrabient aia s  airtohvieichthe public has accéssSince it is

physically and fiscally impossible to monitor the aweiry locatigre ach moni t or ds ob]j
associated site type, and corresponding spatial scale of representativeness most appropriate for the CF
to be measured are f or e mo siitadditiontodogrécdyrintagratingn g e a
theabove consi décaoh mashasp haee reasoralded accessibility, saodrity
operating feasibilitguch agp r o p e r t ggreeabilityetra\ie snonitoring conducted on their

landand aclean power supply

For example, consider thase where the objective is to determine NAAQS compliance by
understanding the maxim@a concentrations for an areduch areas would most likely be located
downwind of a metropolitan area in a suburban residential area where children and other susceptibl
individuals are likely to be outdodsgtes located in these areas are most likely to represent an urban
scale of measuremenin this exampleQs; precursor emission patterns, public activity, and
meteorological characteristics that affet@r@ation and dispersion wezensiderewhen selecting
anQGmo n i t o r physigal/geagtaphidatlocatiand, thepatial scale of representativeness was

a result othe selection process

When applyindhese principleghe totajuantityof monitoring sites that will serve the variety of data
needss often substantially higher than federal minimum requireméhésoptimalsize ofeach

p ol | wetveork iniblsesompromiseamong data needs and available respancssn et wor k 6 s
size carchange over time. &ap o | | wneétaork imdssbe dynamic enough to maintain a current
representative sanmg of the air quality.



Daily Uses of Criteria Pollutant Data

Air Quality Forecasting

The ADEQ, in conjunction with MCAQD, has developed argead air quality forecasting
capability for the Phoenix metropolitan area. ADEQ takes the lead on air quality forecasting and the
issuing oA High Pollution Advisgr(HPA) or a Health Watch (HVMvhile the MCAQD provides
monitoring data and designates-Buon Days. 1n2018 AMD continued to supply CP and
meteorological data to tAe&Now websiteandMAG planners daily.

Mari copa Count yo6pageAi r Monitoring Web

The department continued distribgtithour and &minute continuous CP data for faricopa

County Interactive Pollution Magheinteractive mapr ovi de s e athen5Smmuadol ut ant
up-to-the-hour concentratins as well as AQI valuedn 2018, MCAQD continuegbosting
YesterdayBata Review o t he air monitoring webpagaes |t
PM.s and Q concentrations. The MCQAD website continues to praadyg access #ir

monitoring data so thpublic can better plan their daily activities.

EPAGOs Al RNow Website

The department continued distributilgd ur conti nuous CP dabsiee, for t
which serves the same purpose as that of the

Overview of theAir Monitoring Sites

According tdhe U.S. Census Bureliaricopa&Countyy) s mo spopulatieresénmate 4,307,033
people(U.S.Census Bureauintage 2017 Population Estimatéss per4d0 CFR Part 5&e EPA

mandate theminimumquantityof monitors requiredy a p o | | utod mopdriyrepreseatt wo r k
the C o upopulgtibnsAs previously mentionedetMCAQD pollutantnetworls are designed

using the conceptf spatialscalerepresentativeneaad monitoringobjective. This resuliin CP

networks thameet and in most cases exggbd minimum quantity of monitors required by EPA
Additional information on the siting of air monitors can be found Apiendix Il

The following tables MBAQPnanednabbs eveéegqai odinng E®
identification numbeigeographic coordinatend the full complement of air monitors and/or
sensorsat each site


http://alert.fcd.maricopa.gov/alert/Google/v3/air.html
http://alert.fcd.maricopa.gov/alert/Google/v3/air.html
https://www.maricopa.gov/4649/Yesterdays-Data-Review
https://www.census.gov/search-results.html?q=maricopa+county+population+2018&page=1&stateGeo=none&searchtype=web&cssp=SERP&_charset_=utf-8

Tablebs hows t he Mana@lb@satiogsant the AQS identification number.

Table 6. Monitoring Site Identification Information

Name AMD Abbreviation AQSID
Blue Point BP 040139702
Buckeye BE 040134011
Cave Creek CcC 040134008
Central Phoenix CP 040133002
Deer Valley DV 040134018
Diablo DI 040134019
Durango Complex DC 040139812
Dysart DY 040134010
Falcon Field FF 040131010
FountainHills FH 040139704
Glendale GL 040132001
Higley HI 040134006
Humboldt Mountain HM 040139508
Mesa ME 040131003
* North Phoenix NP 040131004
Pinnacle Peak PP 040132005
South Phoenix SP 040134003
South Scottsdale SS 040133003
Tempe TE 040134005
Thirty-Third TT 040134020
West Chandler wC 040134004
West 43 WF 040134009
West Phoenix WP 040130019
Zuni Hills ZH 040134016

* - Ste(s) experiencedmonitoring interruption i@018 due toproperty building,
andor infrastructure upgrades



Table7 shows the specific geographic coordinates for the location of each site.

Table 7. Monitoring Site Locations

Site | AQSID# Latitude Longitude Location

BE | 040134011 33.3%985 -112.6268 MC Hwy. 85 & AZ Hwy. 85

BP | 040139702| 33.5458 -111.6092 Usery Pass & Bush Hwy

CC | 040134008| 33.82169 | -112.0126 329 St. & Carefree Hwy

CP | 040133002 33.4579 -112.0469 19" St & Roosevelt St.

DV | 040134018| 33.6849 -112.0863 10" Ave. & Deer Valley Rd.

DC | 040139812 33.42650 -112.1131 27" Ave. & Durango St.

DY | 040134010 33.637& -112.3418 Bell Rd. & Dysart Rd.

Dl 040134019| 33.39@3 -111.96D0 Fairmont Dr. & Diablo Way

FF | 040131010| 33.4522 -111.7337 McKellips Rd. & Greenfield Rd.

FH | 040139704| 33.6102 -111.7284 | E. Palisades Blvd. & Fountain Hills B

GL | 040132001| 33.30995 | -111.72003 59" Ave. & W. Olive Ave.

HI 040134006| 33.30995 | -111.72003 Higley Rd. & Williams Field Rd.

HM | 040139508 33.98280 | -111.79871 Top of Humboldt Mountain

ME | 040131003 33.41018 | -111.86536 Broadway Rd. & Alma School Rd.

NP | 040131004| 33.56031 -112.06619 7" St. & Dunlap Ave.

PP | 040132005| 33.70639 -111.85575| Alma School Rd. & Happy Valley R

SP | 040134003 33.40314 -112.07526 Central Ave. & Broadway Rd.

SS | 040133003| 33.47968 -111.91711 Scottsdale Rd. & Miller Rd.

TE | 040134005| 33.41123 -111.93471 College Ave. & Apaclivd.

TT | 040134020| 33.46173 -112.12796 Interstate 10 & 3BAve.

WC | 040134004| 33.40635 -112.14426 Ellis St. & Frye Rd.

WF | 040134009| 33.29896 | -111.88426 43% Ave. & Broadway Rd.

WP | 040130019| 33.48378 -112.14256 39" Ave. & Earll Dr.

ZH 040134016| 33.68719 -112.29416 109" Ave. & Deer Valley Rd.
Source: EPA AQSdatabasé Site Description RépbliP380




Figure6 provides the complement of air monitoring instruments operating at ea@04ige in

Site

BE
BP
cc
CP
DC
DI
DV
DY
FF
FH
GL
HI
HM
ME
MM
NP
PP
SP
Ss
TE
TT
wc
WF
WP
ZH

NOTES:

Maricopa County - Air Monitoring Site Instrumentation

Mobile Truck

Multi- .
PMs Pb WS/ Baro Delta Amb Rel . Solar Active

AQS Code CoO NG O SO PMo Phes Filter Filter HeS WD Press T Temp Hum Rain Rad Room gZT Instruments
04-013-4011 1 1 1 1 1 1 1 1 1 1 10
04-013-9702 1 1 1 1 1 5
04-013-4008 1 1 1 1 1 1 6
04-013-3002 1 1 1 1 1 1 1 1 1 1 10
04-013-9812 1 1 1 1 1 1 1 1 1 9
04-013-4019 1 1 1 1 1 1 1 1 8
04-013-4018 2 1 1 1 1 1 7
04-013-4010 1 1 1 1 1 1 1 7
04-013-1010 1 1 1 1 1 5
04-013-9704 1 1 1 1 1 1 6
04-013-2001 1 1 1 1 1 1 1 1 8
04-013-4006 1 1 1 1 1 1 6
04-013-9508 1 1 1 1 1 5
04-013-1003 1 1 1 1 1 1 1 1 1 9
Not Applicable 1 1 1 1 1 1 1 1 1 1 1 1 1 13
04-013-1004 1 1 1 1 1 1 1 1 1 9
04-013-2005 1 1 1 1 1 1 6
04-013-4003 1 1 1 1 1 1 1 1 1 9
04-013-3003 1 1 1 1 1 1 1 7
04-013-4005 1 1 1 1 1 1 1 1 8
04-013-4020 1 1 1 1 1 5
04-013-4004 1 1 1 1 1 1 1 1 8
04-013-4009 1 1 1 1 1 1 6
04-013-0019 1 1 1 1 1 1 1 1 1 1 1 1 12
04-013-4016 1 1 1 3

Active Instruments 8 6 17 3 16 9 1 2 1 25 17 5 25 17 2 2 24 7

Total # of Criteria Pollutant Monitors 62

Total #of Active Instruments 187

MM = Mobile Monitoring Truck (Intermittent Monitoring) Total # of Active Sites 24

Last updated: CLS 01/07/19

Figure 6. 20B Air Monitoring Instruments by Site




20B SUMMARY OF NETWORK RESULTS AND REQUIRED INFORMATION

Determining Data Quality and Acceptability

This section details the results obtained fron2@i monitoring year.The EPA has established data
quality and measurement quality objectives for CP Idagaldition to40 CFR Part 58he EPAQA
Handbook for Air Pollution Measur ementprofdest e ms
extensive information regarding the quality system arwmonents Thereare seven data quality
indicatorgDQI) establishelly the EPA taleterminghe qualityof ambient aidata Data must meet each

i ndi cat or 0s ceréfigdiandiceephabla tor usedy deasion makers for NAAQS compliance
determinations, researchers, and the public

These indicatorare precision, bias, completeness, comparability, detectability, representatieness,
sensitivity0Ti me | iofrdaasofiedtion, validation, and upload to Ad@&mportantaswelld0 Ac c dr acy
is now defined as a measure of the overall agreement of a measurement to a known value and include
combination of random error (precision) and systematic error (biasheotspd both sampling and
analytical operation¥heAMDO s per sonne|l evaluate data wusing t
competenesbeing the most crucial evaluate omaongoingbasis.

Data Completeness

Beforeconsideringany datasetvalid it must first pass a data recoyverycompletenestest The test
requirements begin with checking completeness at hourlytend 2dncentration valueShese values

maybe ef er r ed t ®he@Pspollotanbedaig rheassiréments fronticoous analyzers are based

on a valid hour, while filter samples from manual samplers are basedhour s@#hpling period from
midnight to midnight. Equatidrshows the calculation fine data completengs=rcertge which ighe

guantity of validneasurements divided by the quantity of scheduled measurements multpked by
hundred.For CP data, completeness must be greater than 75% for a data set to pass the first validity te:
FurthermoreCP data completeness requirementyargyandisemultiple levels of data aggregation, e.g.,
1-hour, 3hour, 8hour, 24hour, quarterly, annual, and multiple years.

Equation I

Qty. of Valid Measurements
Data Completeness Percentage = (109
Qty. of Measurements Scheduled

Table8 shows theollutantdata completenepsrcentagdsr 2018.

Table 8. 208 Criteria Pollutant Data Completenes$or SLAMS

Pollutant CcO Pb O3 NO . SO PM2s PMy | TOTAL
Percent
Complete 986 10Q0 98.7 98.2 97.0 98.1 983 984

Source: EPA AQS databas€01B Data Completenesst RE@dé430)


https://www3.epa.gov/ttn/amtic/files/ambient/pm25/qa/Final%20Handbook%20Document%201_17.pdf
https://www3.epa.gov/ttn/amtic/files/ambient/pm25/qa/Final%20Handbook%20Document%201_17.pdf

Increasig DataVolumes

Due toincreasinglata requirements and the availabiligEdfl analyzerghe amountof data theAMD
produassincreased considbhpoverthe past few year®perating and maintainitige various components

of each air monitoring network is an ongoing chall@f@meemaircurrentwi t h EPAds r equi I
to meet decisiomakera nd r e s e ar c h e rpsréonngddjustatandaed®pkating phaltbies
accordngoEPAGs | at est r e q utoensursentytighyuaditydatahre beingradued a n c e
In addition to the increed amount of CP data generated arahagedsupporting components of the
surveillance systesuch as the communications system to the sites and the database used for date
managemenrdlso need continuing upgrade® far, AMD has managed to make signifiganaigram

changes to keep up wille increasing demand for dddg automating some processeshave been able

to successfully respond to data needs withtreasetopersonnelThe following informatiosummaizes
afewnotablechangethat have beemplementedo date

T The commerci al dat abase, AirVisionE, has en
volume. It hashelped toadvance data validation and dissemination, as well as data
retrieval/storage/security. The database must be maintained and updatbdtoekedp up with
software changes involving data collection, validation, and reporting to AQS.

f AirVisionE also allows AMD personnel to perf
to help prevent bad data from being released to the publiceviaCount y andinEPA® s
additionjit is used taipload preliminary data to the MC website as close as possibtare.real

1 A Rapid RsponseNotification §stem (RRNSyasimplemented to better manage quickly
developing pollution eventBhe RRNS useautomated alarms to monitor instrument performance
and incoming pollutant concentrationsthe triggeringinstrument warning angollutant
concentratiorleves can be adjusted as needed for each alirme Ai r Vi si onE d
programmed to aoinatically generate these slert

Tabled showgheamountof 1-hour dataAMD hasbeen producinger yearplus the neaightfoldincrease
of data produedwhenAMD startedcollecing 5-minute data.

Table 9. Approximate Amount of20B Data Produced

1-Hour, 5-Minute and 24
Hour CP and Met Data

Type 1-Hour CP Data 1-Hour CP and Met Data

Amount 550000 1,010,000 10,000,0




Summary 0f2018Criteria Pollutant Data

This section covers tR@B data generatdly each CP&6s net wor k.

Carbon MonoxidéCO)

Figure7 shows the CO monitoring sites operadintpe beginning &018. The network isomprised of
seven yeaound CO monitors.

Maricopa Countyrmmi?o"ﬁ‘r‘rg-S-i-tes

BE: Buckeye

CP: Central Phoenix
DI: Diablo

ME: Mesa

SP: South Phoenix
WC: West Chandler
WP: West Phoenix

Cave Creek Carefree

Fountain
Hills
2 Peoriz
(:‘ Glendale Salt R
% R
WP ttsd
R SEIES L CP
. s Pho@ix
Avondale f
5 rempe MEMesa Legend
& .DI ® @ 2018 CO Sites
.BE Buckeye D County (Maricopa)
Gilbert Map Created 2019
= by Nikki Peterson
WC  Chandier :
L ——
0 5 10 20 30 10 ot AIR QUALITY
Miles

Figure 7. 20B CO Monitoring Site Map

There are two primary standemees for CO: an$iour average of 9 ppm andladlir average of 35 ppm.
A violation of either standard is based on two exceedances in a caleriear 3@8y.the cta from the
CO monitors were reported to AQS, areldata are suitable tmmparison to thHAAQS.



The Phoenix metropolitaarea wasncedesignated dseing inmoderate nonattainmefar CO for the

1971 primary NAAQSA nonattainment SIP was developed by ADEQ that covered how to reduce and
maintain CQroncentrationsThe area failed to reach attainment by the end of 1995, which caused EPA to
reclassify the ar&aserious nonattainment in 198@&h a new attainment date of December 31, 2000. In
responsahe Governor's Office, Legislature, Marid@panty, and other entities worked cooperatively to

find ways to reduce CO that included implementing innovative programs such as a nationally recognize
enhancedehicle emissions inspection program, a cleaner burning gasoline program, pollution reductior
measures for commercial and industrial sources, and woodburning restrisioasresult, CO
concentrations declined and data showedhbadrea had reached attainnvatit the 8hour primary

NAAQS.

In April 2005, the EPA redesignated the Phoenpopmditan area to attainment for CO and approved the
attainment demonstration and maintenance plan, whichtsiwwse area withaintaincompliance with

the CO NAAQS through 2015. HowevegrMopa County must continue to show that the air quality is
mantaining compliance with the NAAQS for a period of 20 years from the attainment determination. The
area isowcovered by a Iyear maintemae SIP

In 2018, no exceedances tie thour or 8hour CO NAAQSoccurredat any MCAQD sitesand
concentrationsemainedavell below NAAQS levelSince dhour CO concentrations have been significantly
lower than the NAAQS level for many years, we have not included this naetaicleTable10

shows the maximum@ndsecond highestt®ur CO averages measured.

Table 10 20B 8-hour CO AverageData Summary

Site O ?Ar;c:(t;r:ﬂlﬁr\;erage CO 8hour Average >
(ppm) Maximum (ppm)
Buckeye 0.6 0.5
Central Phoenix 2.4 1.9
Diablo 1.6 1.4
Mesa 14 1.3
South Phoenix 3.2 2.0
West Chandler 1.7 1.4
West Phoenix 4.4 2.9
Source: EPA AQS databage201 QuicklooKriteridRepoAMP£0)

Tablellshows dditional CO information required by EFfar the Phoenix corBased statistical area
(CBSA)which includes Maricopa and Pinal Counties

Table 11 20B CO Data Required by EPA

Population & . . Additional Near-
CBSA Census Year RR?)ZL&' rl\?l%rll\ilteo arl; AC“V,\;} O’:'}ii:soad Road Monitors
(2017 Needed
38060 4 307,003 1 1 0

Source: U.S. Census Bureau: Vintage 2017 Population Estimates



https://www.census.gov/search-results.html?q=maricopa+county+population+2018&page=1&stateGeo=none&searchtype=web&cssp=SERP&_charset_=utf-8

Nitrogen DioxidgNO,)

Figure8 shows the fivelO, monitoring sites operating in 801

Figure 8. 20B NO , Monitoring Site Map

Thefive NO, monitors are designated as SLAMSBvever, they are further designatdxbimgeitheran
0arva aed -po ambniter Atrthe Buckeye, Central Phoenixl Afest Phoenix sites, the monitors
areareawide monitorandrepresentvhat NG concentrations are within Maricopa CouAtythe Diablo
and ThirtyThird sites, the monitors amearroad monitorsand represent N{concentrations close to
heavily travellesighwaysvithin Maricopa County

Data fromboth the areavide and nealoadmonitors were reported to AQS, and the data are suitable for
comparison to the NAAQ3Maricopa Countigin attainment foNO.. Compliance with the NBtandard

is achieved when the annual arithmetic mean concentration in a calendar year isdegsmthd3qpb

A new hourly standard for N®egan in 2010; this regulation states that-year3average of the"98
percentile cannot exceed 100.pfablel2 shows thaho exceedances of the N@nhnualor 1-hour
NAAQS were recorded at Maricopa County monitoringisi#B.






















































